
Introduction

In 1998, the U.S. EPA’s Endocrine Disruptor Screening and Testing Advisory
Committee (EDSTAC) recommended the standardization and validation of
several assays for identifying possible endocrine-disrupting (ED) substances.
Included among these assays are estrogen (ER) and androgen receptor
(AR) binding and/or tran-scriptional activation (TA) assays.  NICEATM and
the Interagency Coordinating Committee for the Validation of Alternative
Methods (ICCVAM) convened an independent scientific expert panel to
evaluate the status of these assays and proposed reference chemicals for
validation studies.  Based on the expert panel’s recommendations and public
comments on a draft list of substances, ICCVAM prepared a final list of 78
substances for use in future ER/AR binding/TA validation studies.  ICCVAM
recommends testing a minimum of 53 substances for ER-based assays and
44 substances for AR-based assays; each set includes at least 25% negative
or presumed negative substances.  The use of this standard list of reference
substances in future validation studies will facilitate determination of the
acceptability of in vitro and in vivo assays and test batteries for inclusion in
screening programs for ED substances.  However, to comprehensively assess
the usefulness of ER/AR binding/TA assays as individual components of the
EDSTAC Tier 1 screening battery, and to facilitate development of more
predictive in vitro ED assays, ICCVAM recommends that all 78 substances
be tested in the four types of assays.  This will generate a high quality in vitro
database to facilitate future validation efforts and comparison of performance
among different test methods and protocols.

Purpose and Advantages of the List of 78 Substances

Purpose of List
To ensure that the comparative reliability and performance of in vitro ER
and AR binding and TA assays are adequately characterized across a broad
range of chemical classes and responses.

Advantages
Inclusion of many substances proposed for validation of other Tier 1 and
Tier 2 in vivo test methods will:
• help characterize the usefulness of Tier 1 screening battery
• help prioritize substances for Tier 2 testing
• facilitate development of more predictive in vitro endocrine disruptor

assays

Anticipated Responses of Proposed Substances

Distribution of Anticipated Responses of Proposed Test Substances
in In Vitro ER and AR Binding and TA Assays

A. In Vitro ER Assays

Expected Response ER Binding ER TA
Agonist Antagonist

Positiveb 23 (30%) 25 (32%) 5 (6%)
Presumed Positivec 18 (23%) 10 (13%) 6 (8%)
Presumed Negatived 37 (47%) 43 (55%) 67 (86%)
Total 78 78 78

B. In Vitro AR Assays

Expected Response AR Binding AR TA
Agonist Antagonist

Positivea 19 (24%) 16 (20%) 18 (23%)
Presumed Positiveb 15 (18%) 6 (8%) 3 (4%)
Presumed Negativec 44 (56%) 56 (72%) 57 (73%)
Total 78 78 78

a Represents substances for which ER binding or TA data are available, which indicate a positive
response in the respective test method (i.e., substances tested in more than one study that were
positive in ≥ 50% of the studies).

b Represents substances that were positive in < 50% of reported studies; that were positive but
tested in only one study; or that have no relevant receptor binding or TA data available for the
respective test method but which are presumed positive based on their known mechanism of
action or their responses in other endocrine disruptor screening test methods .

c Represents substances which are presumed negative based on the available data, their known
mechanism of action, or their responses in other endocrine disruptor screening test methods.

Acknowledgments
This poster was supported by the Intramural Research Program of the NIH, National Institute of
Environmental Health Sciences.  ILS staff supported by NIEHS contract N01-ES 35504.  The views
expressed above do not necessarily represent the official positions of any federal agency.

 ICCVAM Proposed List of Substances for Validation

I.  Candidate Substances
122 candidate substances were identified including:
• 85 substances recommended in the four BRDs for future validation

studies
• 44 substances scheduled for testing in in vivo endocrine disruptor (ED)

assays by EPA and the Organisation for Economic Cooperation and
Development (OECD)

• 38 substances scheduled for testing in in vitro ED assays by EPA
• 6 additional substances recommended by the ICCVAM Expert Panel

II.  Selection of Final 78 Substances
List of 122 substances reduced to 78 substances based on following:
• methyl parathion and 2,3,7,8-tetrachlorodibenzo-p-dioxin excluded as

being highly toxic
• 4-chloro-4'-biphenylol, 2',4',6'-trichloro-4-biphenylyol and Arochlor 1254

excluded due to hazardous waste disposal concerns
• letrozole excluded as its in vivo testing was questionable and no in vitro

data
• testosterone propionate excluded as it is readily hydrolyzed in vivo to

testosterone, which is included
• tamoxifen citrate excluded and tamoxifen included because the latter

had been tested more extensively
• excluded substances not scheduled for in vitro testing by the EPA
• excluded substances not scheduled for in vivo testing by EPA and OECD
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Minimum Lists of Substances for Validation
of In Vitro Endocrine Disruptor Assays

• ICCVAM developed minimum lists of substances that should be given
priority during validation.
• Justification:  Because the purpose of these in vitro assays in the

Tier 1 screening battery is to provide binding and transcriptional
activation data that will be considered in a weight-of-evidence
evaluation to prioritize substances for Tier 2 testing, characterizing
the activity of all of the substances expected to be negative in vitro
(e.g., thyroid disruptors, aromatase inhibitors) may not be essential.

• Minimum lists contain 53 substances for ER binding and TA assays and
45 substances for AR binding and TA assays, with similar distributions
of substances across the ranges of responsiveness and chemical classes
as contained in the list of 78 substances.

• Specific listing of minimum lists are included in report entitled, “ICCVAM
Evaluation of In Vitro Test Methods For Detecting Potential Endocrine
Disruptors: Estrogen Receptor and Androgen Receptor Binding and
Transcriptional Activation Assays.” (NIH Publication No: 03-4503)

Minimum List of Substances for In Vitro AR Assays

Expected Response AR Binding AR TA
Agonist Antagonist

Positive/
Presumed Positive 33 (73%) 21 (47%) 20 (44%)

Negative/
Presumed Negative 12 (27%) 24 (53%) 25 (56%)

Total 45 45 45

Minimum List of Substances for In Vitro ER Assays

Expected Response ER Binding ER TA
Agonist Antagonist

Positive/
Presumed Positive 40 (75%) 34 (64%) 11 (21%)

Negative/
Presumed Negative 13 (25%) 19 (36%) 42 (79%)

Total 53 53 53

http://iccvam.niehs.nih.gov/
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